Inhomogeneous stability of bacteriorhodopsin in purple membrane against photobleaching at high temperature.
Heterogeneity in the state of bacteriorhodopsin in purple membrane was studied through temperature jump experiments carried out in darkness and under illumination with visible light. The thermal denaturation, the irreversible component of spectral change at high temperature, had two decay components, suggesting that bacteriorhodopsin in purple membrane has heterogeneous stability. The temperature dependence of kinetic parameters under illumination revealed that the fast-decay component gradually increased at above 60 degrees C, indicating that the proportion of unstable bacteriorhodopsin increased. Significant change in the visible circular dichroism (CD) spectra was observed in darkness in the same temperature range as the increase of the fast-decay component under illumination. Denaturation experiments for C-terminal-cleaved bacteriorhodopsin showed that the C-terminal segment had some effect on the structural stability of bacteriorhodopsin under illumination. Dynamic and static models of the inhomogeneous stability of bacteriorhodopsin in purple membrane are discussed on the basis of the results of the denaturation kinetics and the visible CD spectra.